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Abstract
Prpose: Although self-management education is a key factor in the care
for diabetes patients, its implementation in developing countries is not well
documented. This systematic review considers the published literature on
diabetes self-management education in high and low mortality developing
countries. The aim is to provide a state of the art of current practices and assess
program outcomes, cultural sensitivity, and accessibility to low literate patients.
Methods The Cochrane Library, PubMed, MEDLINE, PsycInfo,and PsycArticles
databases were searched for peerreviewed articles on type 2 diabetes published
in English between 2009 and 2013. The World Bank and WHO burden of disease
criteria were applied to distinguish between developing countries with high and
low mortality. Information was extracted using a validated checklist. Results
Three reviews and 23 primary studies were identified, 18 of which were from low
mortality developing countries. Studies from high mortality countries w...
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Purpose
Although self-management education is a key factor in 
the care for diabetes patients, its implementation in 
developing countries is not well documented. This sys-
tematic review considers the published literature on dia-
betes self-management education in high and low 
mortality developing countries. The aim is to provide a 
state of the art of current practices and assess program 
outcomes, cultural sensitivity, and accessibility to low 
literate patients.
Methods
The Cochrane Library, PubMed, MEDLINE, PsycInfo, 
and PsycArticles databases were searched for peer-
reviewed articles on type 2 diabetes published in English 
between 2009 and 2013. The World Bank and WHO 
burden of disease criteria were applied to distinguish 
between developing countries with high and low mortal-
ity. Information was extracted using a validated checklist.
Results
Three reviews and 23 primary studies were identified, 
18 of which were from low mortality developing coun-
tries. Studies from high mortality countries were mostly 
quasi-experimental, those from low mortality countries 
experimental. Interventions were generally effective on 
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behavior change and patients’ glycemic control in the 
short term (≤9 months). While 57% of the studies men-
tioned cultural tailoring of interventions, only 17% 
reported on training of providers, and 39% were designed 
to be accessible for people with low literacy.
Conclusions
The limited studies available suggest that diabetes self-
management education programs in developing countries 
are effective in the short term but must be tailored to 
conform to the cultural aspects of the target population.
Introduction
Diabetes mellitus (DM) is one of the most common 
chronic diseases worldwide.1,2 While until recently it was 
considered a disease of the affluent, it is increasingly 
becoming a burden for developing countries. Approximately 
80% of people with diabetes live in low- and middle-
income countries,3 and their number is estimated to increase 
by 170% between 2000 and 2025.4 This makes the antici-
pated impact of the condition greater and more damaging in 
these countries than in more affluent parts of the world.5
Developing countries face a significant rise in health 
care expenditure due to the increasing prevalence of dia-
betes. In many countries, diabetes consumes 5% to 20% 
of the health care budget, and more than 50% of that cost 
is due to complications.6 Together with pharmacological 
treatment, lifestyle changes such as increased levels of 
physical activity, a healthier diet, and smoking cessation 
have proven useful in altering the course of type 2 diabe-
tes (T2DM) and delaying the development of complica-
tions.7 Consequently, the education of diabetes patients 
to manage their illness and adopt lifestyle practices to 
prevent complications is widely recommended, particu-
larly in populations where economic resources are lim-
ited.8-10 As such, diabetes self-management education 
(DSME) can be considered as a crucial way to address 
the diabetes problem in developing countries.
Despite the growing body of literature demonstrating 
positive effects of DSME,11-15 its implementation in 
developing countries is a challenging task. Developing 
countries are often faced with low levels of education in 
the adult population, resource-poor environments, and a 
health system designed to address infectious diseases, 
being less well prepared to tackle chronic conditions like 
diabetes.4 As the bulk of the literature documenting the 
effectiveness of DSME concerns programs that were 
developed, implemented, and evaluated in developed 
countries,11,14,16 their direct importance to developing 
countries with different sociocultural and economic con-
ditions is uncertain.
Cultural Sensitivity of DSME
The challenge of addressing the diabetes epidemic in 
developing countries could be partially resolved by using 
culturally appropriate and context-relevant interventions 
to delay diabetes and prevent its complications.4 Culture 
refers to the behavior patterns, beliefs, arts, and all other 
products of human work and thought as expressed in a 
particular community.17 For diabetes education to be 
effective in multicultural societies, both the educators and 
the content of programs should be culturally sensitive.18 
This can be achieved through cultural tailoring, which is 
defined as “the process of creating culturally sensitive 
interventions, often involving the adaptation of existing 
materials and programs for racial/ethnic groups.”19
There are 2 levels of cultural sensitivity: (1) Surface 
structure involves matching the intervention materials and 
messages to observable “superficial” (although important) 
characteristics of a target population, such as familiar 
people, places, language, music, food, and locations; (2) 
deep structure requires an understanding of the cultural, 
social, historical, and psychological forces that influence 
the target population. Whereas surface culture only 
increases the acceptance of programs, deep cultural factors 
have more influence on the effectiveness of programs.19
Literacy Sensitivity of DSME
Literacy is defined by the United Nations Educational, 
Scientific and Cultural Organization (UNESCO) as the 
ability to identify, understand, interpret, create, commu-
nicate, and compute using printed and written materials 
associated with varying contexts.20 A challenge to DSME 
in developing countries is that many patients with diabe-
tes have low levels of literacy.21-23 Health literacy that is 
linked to literacy entails people’s knowledge, motivation, 
and competences to access, understand, appraise, and 
apply health information in order to make decisions in 
everyday life concerning health care, disease prevention, 
and health promotion to maintain or improve quality of 
life during the life course.24 People with low literacy 
understand little (50%) of what is told to them during 
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medical consultations and they may be embarrassed by 
their situation and hide their low level of literacy from 
people who could possibly help (health care providers, 
family members, and friends).21,23 As a result, they have 
difficulties in managing their medication and lifestyle. 
Screening for low literacy and tailoring DSME programs 
to the level of the patients through working with commu-
nities to develop more accessible educational materials 
and interventions can address this problem and enhance 
program effectiveness.
DSME in Developing Countries
In light of the aforementioned, it appears that address-
ing the burden of diabetes in developing countries 
requires DSME programs that are culturally and literacy 
sensitive.25 To document the extent to which existing 
DSME programs in developing countries meet these 
demands, this systematic review considers the published 
literature on DSME in developing countries, looking at 
cultural sensitivity and adaptation for low literacy as 
potential determinants of effectiveness.
To our knowledge, this is the first systematic literature 
review of DSME programs in developing countries with 
a focus on these sociocultural and literacy aspects. A 
recent paper by Rawal et al7 reviewed the evidence for 
the effectiveness of DSME in developing countries but 
did not consider cultural sensitivity and low literacy. 
Moreover, the review only included studies that consid-
ered blood glucose or glycated hemoglobin A1C (A1C) 
as a primary outcome, thus limiting the review to 7 stud-
ies from 4 countries, all of which are classified as low 
mortality countries. However, as the primary goal of 
DSME is to enable patients to integrate self-management 
into their daily lives and adopt a healthier lifestyle, the 
core outcomes of DSME are essentially behavioral. 
Hence, it makes sense to also include studies in the 
review that evaluate DSME program effectiveness in 
terms of behavioral outcomes and not only in terms of 
A1C level changes. In addition, it is possible that DSME 
programs are implemented differently in countries with a 
high mortality, where the health system is often less well 
equipped to address chronic conditions.
Therefore, this systematic review aimed to answer the 
following review questions: (1) What is the current status 
of DSME for T2DM in developing countries? and (2) To 
what extent are cultural specificity, low literacy, and low 
health literacy addressed in DSME programs in develop-
ing countries?
Methods
The process of conducting and reporting this review 
was underpinned by the PRISMA Statement for 
Systematic Reviews and Meta-Analyses.26
Information Sources and Search 
Terms
To find existing systematic reviews on DSME pro-
grams in developing countries, the Cochrane Library was 
first consulted, but no reviews were found focusing spe-
cifically on developing countries. Consequently, PubMed, 
MEDLINE, PsycInfo, PsycArticles, and Google Scholar 
were searched using combinations of the following 
search terms: review, diabetes, self-management educa-
tion, patient education, programmes/programs, develop-
ing countries, Africa, Latin America, and “by country” 
(only in PubMed). Reference lists from the identified 
articles were hand searched for additional relevant 
articles.
Eligibility Criteria
The search was restricted to peer-reviewed articles 
published in English and with full text available. The ini-
tial search was from 1980 but because of time and 
resource constraints it was limited to the period 2009 
until 2013 (November 13). To define developing country 
status, the World Bank list for developing countries was 
used. The WHO burden of disease criteria was applied to 
distinguish between high and low mortality countries.27,28 
Studies with a full description of the DSME intervention, 
from a developing country, and focusing on T2DM or 
prediabetes were considered for inclusion. Studies on 
T1DM, mixed T1DM and T2DM, without a clear indica-
tion of the type of DM, gestational DM, and whose sub-
jects were not diabetes patients were excluded. As no 
primary studies on prediabetes were found during the 
search, this review focuses on T2DM only. All the arti-
cles were selected for inclusion by the first author (LD), 
and a subsample of the studies was analyzed for inclusion 
and exclusion by a second assessor (MH). Assessor 
agreement was 100%.
Study Selection
Using the aforementioned procedure, 2289 articles 
were identified (2171 from electronic databases and 118 
from hand search). After applying the inclusion and 
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exclusion criteria, 28 publications remained, 25 of which 
were primary articles (representing 23 studies) and 3 
were reviews (Figure 1).
Study Quality
Using a validated checklist for measuring study qual-
ity29 (question 1-10), 22 articles were rated as having 
good quality, 1 article as fair quality, and no articles as 
poor quality. Good quality was said to have a score of 8 
and above. All articles gave sufficient information about: 
study aims, outcomes measures, patient selection, 
description of intervention, results, and statistical details. 
The main limitations observed in study quality were lack 
of reporting of adverse events and no report on character-
istics of patients lost to follow-up.
Data Extraction
An analysis of the existing reviews was performed 
separately. For the analysis of the DSME programs pre-
sented in the primary articles, the authors used a descrip-
tion tool developed and validated by an international 
consortium.30 This tool was developed via a multiple 
Delphi process for the Global Diabetes Survey (GDS), 
which is a global initiative to collect data on diabetes care 
quality on a yearly basis.31 It consists of an online wiki-
like survey with questions describing existing educational 
programs for diabetes and prediabetes prevention. The 
items used for the purpose of this review include program 
content, intervention, strategy, duration, program provid-
ers, training of the providers, and accessibility of the pro-
gram to patients with low literacy. Although the primary 
interest for this systematic review was on health literacy, 
the primary studies found do not give information on 
health literacy but literacy levels. Due to the fact that there 
was only 1 paper on health literacy, the overall literacy 
levels of the patients will be discussed in this paper. In 
addition, program effectiveness on outcomes and tailoring 
of the program to the culture (surface and deep cultural 
aspects) were assessed. An intervention was said to be 
culturally sensitive (surface structure) if it was delivered 
in the local language; if local foods, symbols, objects were 
used; and if local guidelines or country guidelines were 
incorporated in the design of the intervention. Deep struc-
ture was assessed as needs assessment; an understanding 
of cultural history, values, and norms; and incorporating 
this knowledge in the design of the program.19 Data were 
summarized in tables and missing data according to the 
description tool were reported as “not reported” (NR).
Data extraction from the selected articles was done by 
the first author. A subsample of the articles was also 
evaluated by a second assessor, yielding an assessor 
agreement of 95%. The assessors then discussed the dif-
ferences and consensus was reached (100%).
Figure 1. Flowchart of the selection process.
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Results
Existing Reviews
Three reviews evaluated the published literature on 
DSME programs in low mortality developing countries. 
The first review included 7 articles on DSME programs 
from 4 countries. Of these 7 studies, 4 were concerned 
with prevention of complications in T2DM, and 3 were 
focused on prevention of the development of T2DM. 
While considering lifestyle and other nonpharmacologi-
cal interventions to prevent T2DM and its complications, 
this review only included studies with blood glucose 
measure or A1C as a primary outcome.7 The main con-
clusion was that the reasonably consistent and positive 
results are significantly limited by the small number of 
studies. The second was a systematic review of 18 reports 
on DSME in Iran, published between 2002 and 2008.32 
Of these 18 studies, 11 were studies on T2DM, 4 were 
T1DM, 1 was mixed T1DM and T2DM, and in 2 studies, 
the type of DM was not mentioned. Whereas the inter-
ventions seemed to have a positive effect on knowledge, self- 
monitoring of blood glucose, and glycemic control, the 
review concluded that the findings were insufficient and 
too conflicting to draw firm conclusions. The third review 
gave a summary of the literature on DSME in mainland 
China, involving 34 studies published between 1989 and 
2008.33 Of these 34 studies, 18 were on T2DM, 6 were on 
mixed T1DM and T2DM, 1 was on gestational DM, and 
in 9 studies, the type of diabetes was not mentioned. Only 
interventions with a duration of at least 3 months and 
involving A1C and/or behavior change as outcome mea-
sures were included. This led to the conclusion that 
DSME programs in China have positive effects on the 
patient’s knowledge and glycemic control but that the 
effects on behavior change and on cardiovascular risks 
were variable. Long-term effects of the programs on 
quality of life and on medical complications were not 
assessed.
Study Characteristics of Identified 
Studies
Of the 23 original studies that were identified in the 25 
publications, 18 (78%) were from low mortality develop-
ing countries (Iran,23,34-41 Argentina,42,43 Turkey,44,45 
South Korea,46 China,47,48 Malaysia,49 and a combination 
of 27 selected developing countries50,51); 5 were from 2 
high mortality developing countries (South Africa52-54 
and India55-57) (Tables 1 and 2). Most studies from low 
mortality developing countries were experimental, and 
except for 1, those from high mortality developing coun-
tries were quasi experimental (Tables 1 and 2). A third of 
the studies (35%), only 1 being from high mortality 
developing countries, referred to theories of behavior 
change as a theoretical basis for the interventions. Sample 
sizes ranged from 62 to 11 384 participants.
The professional background of the educators who 
provided the interventions varied across studies (reported 
in only 18 studies) with nurses in 8 of 18 as the most 
common providers, followed by physicians/doctors 7 of 
18, dietitians/nutritionists 5 of 18, and community sup-
port workers or health promoters 2 of 18. Only 4 of 18 
studies reported using trained diabetes educators. The 
content of the educational interventions was comprehen-
sive in most interventions, covering almost all the topics 
of diabetes education including basic knowledge of dia-
betes, diet, exercise, self-monitoring blood glucose, 
medication taking, reducing risks, problem solving, and 
living with diabetes.
Intervention Characteristics
In low mortality developing countries, the reported 
interventions were mostly delivered in groups (12 of 18 
studies). Three studies used a telephone follow-up. Four 
interventions used face-to-face individual sessions, and 1 
of these included a telephone follow-up while 2 interven-
tions used both group and individual delivery strategy 
(Table 3). Sixteen of the studies in low mortality coun-
tries were 12 months or less in duration, and only 2 stud-
ies had a duration of 42 months and 6 years (Table 1). 
Eight studies provided written literature to the interven-
tion group to supplement the educational sessions. Forms 
of teaching differed across the interventions and included 
lectures, group discussions, and question and answer ses-
sions. A few interventions used film demonstrations, 
illustrative materials, and role plays.
In high mortality developing countries, 2 interven-
tions were delivered in groups, 2 individually, and 1 
using a combination of group and individual sessions. 
Education formats included discussions, individual coun-
seling, and providing written literature to supplement the 
sessions. Only 2 studies had a duration of more than 1 
year (Tables 2 and 4).
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Tailoring to Culture
Thirteen studies (57%) from both high and low mor-
tality developing countries reported aspects of cultural 
sensitivity. Nine of these studies reported programs that 
were using the local language and incorporating the exist-
ing materials and local guidelines. Two studies from low 
mortality countries required speaking and understanding 
the local language as inclusion criteria for the program. 
Another 9 studies required information on needs assess-
ment of the target population before designing the inter-
vention program. Two of these studies were from high 
mortality countries. All the studies from high mortality 
countries, except 1, were accessible to people with low 
levels of literacy. Four studies from low mortality coun-
tries reported access to people with low literacy; 5 studies 
reported programs that excluded patients with low liter-
acy. Other studies did not report on this issue (Tables 1 
and 2).
Outcome Measures
Different outcomes were measured across studies. The 
most commonly measured (in 70% of the studies) was 
behavior change (eg, diet, physical exercise, self-moni-
toring of blood glucose [SMBG]). A1C was measured in 
less than half of the studies (49%). Other outcome mea-
sures included knowledge and other individual disposi-
tions, fasting blood sugar (FBS), body mass index (BMI), 
lipid profiles, and psychological states (Table 3 and 4).
Effectiveness of DSME Interventions
Nearly all the identified studies indicated a significant 
difference on outcome measures between the interven-
tion group and the control group or from pretest to post-
test. Six studies (26%) did not find a significant difference 
between intervention and control groups or from pretest 
to posttest on some of the outcomes measured, which 
included knowledge, psychological state, behavior, and 
BMI. The change in A1C was significant in all the studies 
where this indicator was used as an outcome measure. In 
most studies, effectiveness of the interventions was only 
considered at short-term follow-up. Four studies mea-
sured follow-up over a longer period, but in 1 of them 
(with a 6-year follow-up), it was not clear whether the 
improvement was an effect of the intervention or of other 
factors. In the other study, with a 4-year follow-up, glyce-
mic slippage was observed over time, indicating less 
impact at longer term follow-up.
Discussion
The limited studies available suggest that DSME pro-
grams in developing countries have positive effects on 
A1C, knowledge, glycemic control, and behavioral out-
comes on short-term follow-up. This finding is consistent 
with existing literature that reports a positive impact on 
glycemic control after the delivery of interventions in 
developing and developed countries.7,11-16
Despite these positive results, the review also identified 
shortcomings in the DSME programs. Most interventions 
were provided by a range of health professionals. While 
this suggests progress in the provision of DSME, it is quite 
clear that developing countries are not equipped for this 
kind of implementation due to the shortage of health care 
professionals, especially in rural areas.58 Therefore it is 
advisable that where there is not enough professional 
capacity, peers and community health workers can be 
trained to provide DSME while professional staff like 
nurses can be wisely used in supervisory and training roles 
for the nonprofessionals in these resource-poor settings. 
This strategy has proven to be effective.16,59-62
Only a few studies in the current review reported on 
the training of the providers. This finding is consistent 
with the findings of the review by Lou et al,33 who found 
that of the 34 studies reviewed from China, not a single 
study mentioned training of providers. Without training 
of providers, the quality of a DSME program cannot be 
guaranteed, since the information provided to patients is 
not adapted to the needs of the particular target group.
Furthermore, few studies reported on accessibility of 
the intervention by patients with low literacy levels. 
People with diabetes and low literacy are more likely to 
have poor glycemic control, find it difficult to read food 
labels, estimate portion sizes, and therefore have low 
self-confidence in management of diabetes.23,63,64 In pre-
vious studies, the use of pictorial aid and teach back 
strategies have been shown to enhance the comprehen-
sion and recall and adherence for people with low liter-
acy levels.65,66
Only a few interventions included in this review were 
guided by behavior change theories yet interventions 
supported by a theoretical framework have been found to 
have positive results on the participants.35 In addition, 
significant improvement still needs to be effected with 
regard to the strength and rigor of the study designs used 
in the interventions.
Our review suggests that DSME interventions in 
developing countries address the surface cultural aspects 
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such as language tailoring of reading materials. However, 
deep cultural factors were rarely reported. The results are 
similar to other reviews reporting that most interventions 
focus on surface structures of culture while ignoring its 
deep structures.58 Rawal et al7 suggest that developing 
linguistically appropriate and context-specific lifestyle 
interventions that are tailored to the cultural, religious, 
and socioeconomic needs of the target population will 
enhance the sustainability of the interventions.
Studies from both low and high mortality developing 
countries differed in many ways. There were more stud-
ies in the low mortality countries than in the high mortal-
ity countries, implying that very little research on the 
topic is being done in high mortality developing coun-
tries. Most interventions from high mortality countries 
were culturally sensitive and were accessible to people 
with lower levels of literacy but did not report on pro-
vider training. Most importantly, of the entire interven-
tions only 1 from a high mortality developing country 
used community support workers as providers in addi-
tion to nurses.
Limitations
There are a number of limitations of this review that 
should be mentioned. First, it included only studies pub-
lished in peer-reviewed, English journals from 2009 to 
2013, thus excluding useful information that may not have 
been peer reviewed, may be in other languages, published 
before 2009, or unpublished studies. Second, the results of 
this review may also have been affected by publication 
bias, in that only studies with positive results were pub-
lished and those with negative results were unavailable or 
unpublished. Despite these limitations, however, we 
believe that the review provides a clear state of the art that 
may inform DSME educators in developing countries.
Conclusion
DSME programs have been shown to be effective in 
these limited numbers of studies from low and high mor-
tality developing countries, especially on short-term 
follow-up. However, there are several gaps that need to 
be addressed if programs are to be sustainable: guiding 
programs by behavior change theories, training profes-
sional and nonprofessional providers (community health 
workers, health promoters, peer support leaders), address-
ing the cultural sensitivity of programs, and making them 
more accessible to people with low literacy. These gaps if 
addressed could enhance the effectiveness of DSME pro-
grams in developing countries.
As such, the findings of this review have important 
implications for diabetes education in developing coun-
tries. Since diabetes continues to affect millions of peo-
ple in developing countries, it is imperative that health 
workers providing education in developing countries 
continue to examine the sustainability and effectiveness 
of interventions by tailoring them to the culture and lit-
eracy levels of the target population. Many techniques 
can be used to address the burden of low literacy, such as 
the use of pictures and teach back techniques that have 
previously been proved successful.23,65,66 In addition, as 
professional staff should be wisely used in resource-poor 
settings, trained nonprofessionals can be included to pro-
vide diabetes education with professional staff assuming 
a supervisory and training role.
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